Objectives: To determine the relationship between Type D personality (the tendency to experience negative emotions and to be socially inhibited) and illness beliefs in postmyocardial infarction (MI) patients. Methods: One hundred and ninety-two MI patients participated. Patients were assessed on demographic variables and completed the Type D Scale (DS14) and Brief Illness Perceptions Questionnaire one week post-MI. Results: Multivariate analysis of variance revealed that Type D patients were significantly different from non-Type D patients on every illness perception dimension. Type D patients believe that their illness has significantly more serious consequences (Pb.001), will last significantly longer (Pb.001), will be significantly less controllable by them (Pb.05) or through treatment (Pb.001) compared to nonType D patients, and experience significantly more symptoms that they attribute to their illness (Pb.001). In addition, they are significantly more concerned about their illness (Pb.05), experience significantly more emotions as a result (Pb.001), and find their illness to be significantly less comprehensible compared to non-Type D individuals (Pb.001). Conclusion: Type D individuals possess a distinct profile of illness beliefs, which may help explain the adverse effect of Type D on health outcomes following MI. Future research should evaluate intervention strategies to tackle illness perceptions in these high-risk patients.
Introduction
Type D personality has been identified as an independent predictor of morbidity and mortality in cardiac patients [1] [2] [3] . Type D personality refers to the conjoint effects of the two stable personality traits negative affectivity and social inhibition [4] . Type D represents a threefold mortality risk for cardiac patients, independent of left ventricular ejection fraction, mood states, and despite medical treatment [2, 3, 5, 6] . Type D has also been associated with poor quality of life [7] , increased psychological distress [8] , and impaired health status in cardiac patients [9] . Behavioral mechanisms which may explain the negative effect of Type D on clinical outcome include engaging in an unhealthy lifestyle [10] , suboptimal consultation behavior with medical staff [11, 12] , and poor adherence to medication [13] .
A further mechanism which may explain the link between Type D and poor cardiac prognosis is via patients' beliefs or perceptions about their illness. Evidence supporting the commonsense self-regulation model has shown that patients develop beliefs about the identity, time course, possible causes, consequences, and the controllability of their illness. These beliefs are thought to determine behavioral and emotional self-regulation following a health threat [14, 15] .
Possessing beliefs that involve expectations of severe consequences and long duration of illness have been found to be related to lower quality of life [16] [17] [18] , disability [19] , later return to work [16, 17] , poor attendance at cardiac rehabilitation [20] , and poorer performance on a 6-minute walking task 1-year after cardiac valve replacement [21] .
The Type D construct has been criticized as not providing an obvious route for therapeutic intervention [22] . However, studies have clearly demonstrated that it is possible to modify patients' illness perceptions and subsequently improve their functional outcome after MI [23, 24] . For example, MI patients who received a brief in-hospital illness perception intervention had a faster rate of return to work, higher intentions to attend cardiac rehabilitation, and greater increases in exercising [24] . Therefore, given the key role of illness perceptions in predicting outcome in MI patients, and the potential to modify these perceptions, examining their role within Type D personality may provide a potential route for intervention in these high-risk patients. Consequently, the aim of the current study is to examine the association between Type D and illness perceptions in patients, 1 week post-MI (as illness perceptions assessed soon after MI have been shown to have important effects on recovery [16] ).
Method

Participants and procedure
A nonconsecutive sample of 192 MI patients, who were admitted to Edinburgh Royal Infirmary, participated in the study. The mean age of the participants was 66.0 (S.D.=10.8) years (range, 40-88 years). Women comprised 28.1% of the sample (n=54). With informed consent and ethics committee approval, patients were asked to complete measures of Type D personality and illness perceptions and provide demographic information.
Measures Type D Personality
The Type D Personality Scale (DS14) is a 14-item scale comprising of two subscales [4] . A seven-item subscale which measures negative affectivity (NA) (e.g., "I often feel unhappy"), and a 7-item subscale measuring social inhibition (SI) (e.g., "I often feel inhibited in social interactions"). Respondents rate their personality on a five-point Likert-type scale which ranges from 0=false to 4=true (Items 1 and 3 were reverse scored). The NA and SI scales can be scored as continuous variables (range, 0-28) to assess these personality traits independently. Participants who score highly on both NA and SI using a cutoff point of ≥10 on both scales are classified as having a Type D personality. Cronbach's α=0.88 and 0.86, respectively, for NA and SI indicating excellent internal consistency in the current sample.
Illness perceptions
The Brief Illness Perception Questionnaire (Brief IPQ) is a nine-item scale designed to quickly assess the key cognitive and emotional representations of illness [25] . Five of the items assess cognitive illness representations: consequences (the outcomes the patient expects from the illness), timeline (how long the patient believes the illness will last), personal control (how much influence they feel they have), treatment control (how effective they think their treatment will be), and identity (the symptoms they view as being part of their illness). Two of the items assess emotional representations: concern (how worried they are about their illness) and emotions (the emotional impact of the illness. One item assesses illness comprehensibility (how well they feel they understand their illness). All of these items are rated using a 0-10 response scale.
Statistical analysis
A multivariate analysis of variance (MANOVA) was carried out to examine differences between Type D and nonType D individuals (using the traditional categorical method of classifying Type D [6] ) in each of the illness perceptions one week post-MI. In addition, correlation analyses were performed in order to examine the association between the multiplicative interaction term of NAxSI and illness perceptions. This second analysis was conducted in line with recent findings that have suggested Type D may be best treated as a dimensional construct [26] .
Results
Prevalence of type D personality
From the sample of 192 participants, 65 (18 females and 47 males) were classified as Type D (33.9%) by using the recommended cut off point of ≥10 on both NA (M=11.43; S.D.=5.87) and SI (M=10.85; S.D.=5.73) subscales. This corresponds to 33.3% of females and 36.1% of males being categorized as having a Type D personality. There was no effect of gender on Type D status, χ² (1, N=192)=.009, ns.
The relationship between Type D personality and illness perceptions-categorical analysis
Treating Type D as a categorical variable, MANOVA revealed that Type D individuals differ significantly on all illness perceptions (as demonstrated in Table 1 ). Type D individuals believe that their illness has significantly more serious consequences, will last significantly longer, will be significantly less controllable by them or through treatment compared to non-Type D patients, and experience significantly more symptoms that they attribute to their illness. In addition, they are significantly more concerned about their illness, experience significantly more emotions as a result and find their illness to be significantly less comprehensible compared to non-Type D individuals. There was no moderating effect of gender on any of the illness perceptions.
The relationship between type D personality and illness perceptions-dimensional analysis 
Discussion
Type D patients differed significantly from non-Type D patients on every illness perception. Given the important role that illness perceptions play in predicting outcome in cardiac patients [16] , the current findings suggest that Type D may exert some of its adverse effect on cardiac health via illness perceptions. Type D patients believe that their illness will have serious consequences, last for a long time, and that treatment will be less effective in controlling their illness. These beliefs may in turn influence the behavior of Type D individuals (e.g., believing that a treatment will be less effective could lead to medication non-adherence [13] ). These findings on illness perceptions fit with previous research that has identified a relationship between Type D and unhealthy behavior [10] , and medication nonadherence [13] suggesting that Type D patients' poor self-management behavior may be linked to their illness perceptions. Further studies on Type D patients' illness perceptions should focus on the evaluation of interventions to change their illness perceptions in order to test whether this results in improved post-MI outcomes for these high-risk patients.
There are several limitations to the current study. First, the main limitation is the use of a cross-sectional design. Future research should examine the relationship between Type D and illness perceptions over time in order to investigate if illness perceptions mediate the relationship between Type D and post-MI outcome. Second, illness perceptions were measured using the Brief IPQ and it remains to be determined if similar findings would result using the full IPQ-R. Third, the participants represented a non-consecutive sample; however, we do not believe that this had an impact in terms of selection bias, as the same inclusion criteria were applied to all potential participants. Finally, it may also be considered a limitation that we have not assessed the potential moderating effects of depression and anxiety on the relationship between Type D and illness perceptions. Given the key role that NA has in illness [27] , it may not be surprising to some that Type D individuals (who are by definition high on NA) score differently on illness perceptions, compared to non-Type D individuals. However, we have previously shown that the interaction of NA and SI was more predictive of poor medication adherence in MI patients than either construct alone [13] .
The current study is the first to identify a strong association between Type D personality and illness perceptions. Illness perceptions therefore represent one possible mechanism to explain the link between Type D and poor outcome in cardiac patients. Future research is warranted on this topic and should focus on evaluating the effectiveness of interventions aimed at changing these illness perceptions, in order to improve post-MI outcome.
